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$V$ open $\Omega$ ,
$G(\Omega):=\{g\in \mathrm{G}\mathrm{L}(V);g\cdot\Omega=\Omega\}$ ffl
. $G(\Omega)$ $\mathbb{R}$ ( ) identity component
([15]), $(G(\Omega)_{\mathbb{C}}, V_{\mathbb{C}})$ . $V^{*}$
$\Omega^{*}:=\{\xi\in V^{*} ; \langle x,\xi\rangle>0(\forall x\in\overline{\Omega}\backslash \{0\})\}$ open , $G(\Omega)$
. $G(\Omega)$
$\Omega$ $\Omega^{*}$ , $\Omega$ .
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, (T Jordan )
. , clan $\Omega$
( ) “ ”
, $H$ $V$




. nberg Gin kin $V$
, integrml power function
( 25). $\Omega$ Jordan
([1, p. 113]) . $V$
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, . $\Omega$





. Riesz , Laplace
( 32(i)).
Gindikin









([6], [10]) , Siegel
([9]). ( 45, 47) : $O$ ,
(i), (ii) $\phi_{1},$ $\ldots,$ $\phi_{d}$ $\psi_{1},$ $\ldots,\psi_{M}$
.
(i) $O=\{x\in V;\phi_{\alpha}(x)>0(\alpha=1, \ldots, d), \psi_{m}(x)=0(m=1, \ldots, M)\}$ ,
(ii) $O$ $V$ $\phi_{1},$ $\ldots,$ $\phi_{d}$
.
( ) : $lr$






$\hat{x}$ :=( )*( ) . $(m, k)$- $E_{mk}$
. $p\leq q$ $\{p,p+1, \ldots, q\}$ $\lfloor p,$ $q\rfloor$ .
$\mathrm{G}\mathrm{L}(r, \mathbb{R})$ Sym(r,R) $a$ $a(g)x:=gxg^{*}\in \mathrm{S}\mathrm{y}\mathrm{m}(r, \mathbb{R})(g\in \mathrm{G}\mathrm{L}(r,\mathbb{R}),$ $x\in$
Sym(r,R) $)$ . $V$ $V$ $P(V)$
, $V$ $V^{*}$ \phi \in P(V\rightarrow $V$
$\phi(\frac{\partial}{\partial x})$






$V$ $\Omega$ Lie $H$
. $\Omega$ 1 $E$ ,
Lie $H$ Lie $\mathfrak{h}$ . orbit map $H\ni t\vdash*t\cdot E\in\Omega$
$\mathfrak{h}\ni L\mapsto*L\cdot E\in.V$ , $x\in V$ $aL_{e}\cdot E=x$
$L_{x}\in \mathfrak{h}$ . $V$ $\triangle$ $x\triangle y:=L_{x}\cdot y\in$
$V(x,y\in V)$ $E$ . Lie $\mathfrak{h}$ $[L_{x}, L_{y}]$
$E$
$[L_{x}, L_{y}]\cdot E=L_{\Leftrightarrow}\cdot(L_{y}\cdot E)-L_{y}\cdot(L_{\mathrm{g}}\cdot E)=L_{l}\cdot y-L_{y}\cdot$ ae
$=x\triangle y-y\triangle x$
,
$[L_{\mathrm{g}}, L_{y}]=aL_{e\Delta y-y\Delta ae}$ (1.1)
. [15, p. 362] ( $\Omega$
), $(V, \triangle)$
Tr $L_{\approx\Delta ae}>0$ $(x\in V)$ (1.2)
.
$V$ $\triangle$ $(V, \triangle)$ ,
$L_{\sim}$ (1.1) ( (1.1)
$[x\triangle y\triangle z]:=ae\triangle(y\triangle z)-(x\triangle y)\triangle z(x,y, z\in V)$
$[x\triangle y\triangle z]=[y\triangle x\triangle z]$
[15, Chapter 2] $)$ . $(V, \triangle)$ , (1.2)
, $\{aL_{e}a\}_{e\in V}$ clan .
$E$ clam $(V, \triangle)$ $\Omega:=\{(\exp aL_{e})\cdot E;x\in V\}\subset V$
, :
1.1(Vinberg[15]). , $\Omega$
clan $(V, \triangle)$ .
clan Peirce (normal )
.
L2 (Vinberg [15]). . $E_{1},$ $\ldots,$ $E_{r}\in V$ .
(i) $E.\cdot\triangle E_{j}=\delta_{*\mathrm{j}}.E.\cdot$ $(1 \leq i,j\leq r)$ , $E_{1},$
$\ldots,$
$E$, .
(\"u) $V= \sum_{1\leq k’ m3}^{\oplus},$ $V_{mk}$ ,
$V_{mk}:= \{x\in V;c\triangle x=\frac{c_{m}+c_{k}}{2}x,$ $x\triangle c=c_{k}x$ ($\forall c=\sum_{=1}^{\underline{r}}$ $E_{*}.$ , $\in \mathbb{R}$) $\}$ .
(i\"u) $V_{kk}=\mathbb{R}E_{k}(k=1, \ldots,r)$ .
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$\Omega$ , $\Omega$ Jordan Peirce ([1,
Chapter $\mathrm{I}\mathrm{V}$]) . 12 $x\in V$ $x= \sum_{k=1}^{r}x_{kk}E_{k}+$
$\sum_{1\leq k<m\leq r}X_{mk}(x_{kk}\in \mathbb{R}, X_{mk}\in V_{mk})$ . $V$ $.E^{*}\in V^{*}$.
$\langle x, E^{*}\rangle:=\sum_{k=1}^{r}x_{kk}(x\in V)$ , $(x|y):=\langle x\triangle y, E^{*}\rangle/2(x,y\in V)$
$(\cdot|\cdot)$ $V$ , $\dot{\text{ }}$ $V_{mk}$ .
\Omega *t $E^{*}$ open , $H$
. $\Omega^{*}$ ,
$V^{*}$ $E^{*}$ clan $(V‘, \Delta’)$ . 1.1 , $\Omega$
2 clan $(V, \triangle)$ $(V^{*}, \triangle’)$ .
clan $(V‘, \Delta’)$ $\langle x, \mathfrak{E}_{k}\rangle:=x_{r+1-k,r+1-k}(x\in V)$ $\mathfrak{E}_{k}\in V^{*}$
normal , $(m, k)$- $V_{r+1-k,\mathrm{r}+1-m}$ .
“ ” ,
([15, Chapter 3, Section 6], [5, p. 86], [7, section 2] ).
LL $r$ Sym(r,R) $V$ ,
$\Omega$ . $\Omega$ open , $G(\Omega)$
$a(\mathrm{G}\mathrm{L}(r,\mathbb{R}))$ , $\Omega$ .
$r$ $H\subset \mathrm{G}\mathrm{L}(r,\mathbb{R})$ , $H$ $a$ $\Omega$
( $H$ $a(H)\subset \mathrm{G}\mathrm{L}(V)$ ).
$E$ $H$ $E\in\Omega$ $\text{ }$
.
$V$ clan
$x\triangle y:=xy\vee+y\hat{x}\in V$ $(x,y\in V)$
. $E_{k}$ E, $V_{mk}$ $\mathbb{R}(E_{mk}+$
$E_{km})(1\leq k.\leq m\leq r)$ . normal $V$
.
$\langle x, \xi\rangle:=\mathrm{t}\mathrm{r}(x\xi)(x,\xi\in V)$ $V^{*}$ $V=\mathrm{S}\mathrm{y}\mathrm{m}(r, \mathbb{R})$
. $\Omega^{*}$ $\Omega$ ( $\Omega$ ), $H$ $V^{*}$




$\in V^{*}\vee$ $(\xi,\eta\in V^{*})$
, normal $\mathfrak{E}_{k}$ $E_{r+1-k,r+1-k}$ .
1.1 .
, clan $(V, \Delta)$ $x= \sum_{k=1}^{r}x_{kk}E_{k}+\sum_{m>k}X_{mk}$





[15, Chapter 3]. [3] [6, section 2] ).
L2 (Vinberg [15]). $V$ Lie $H$ ,
3 :
$V:=\{x=(\begin{array}{lll}x_{11} 0 x_{31}0 x_{22} x_{32}x_{31} x_{S2} x_{33}\end{array})$ ; $x_{11},x_{31},x_{22},$ $x_{32},$ $x_{33}\in \mathbb{R}\}$ , (1.3)
$H:=\{t=(\begin{array}{lll}t_{11} 0 00 t_{22} 0t_{31} t_{32} t_{33}\end{array})$ ; $t_{11},$ $t_{22},$ $t_{\ovalbox{\tt\small REJECT}}>0$ , $t_{32},$ $t_{33}\in \mathbb{R}\}$ . (1.4)
$a$ $H$ $V$ , $H$ open $\Omega:=\{x\in V;x>>0\}$
. $\Omega$ $G(\Omega)\subset \mathrm{G}\mathrm{L}(V)$ &i $a(H)$
3 ([10]) :
$a(\begin{array}{lll}-1 0 00 1 00 0 \mathrm{l}\end{array})$ , $a(\begin{array}{ll}10 00-1 000 1\end{array})$ , $a(\begin{array}{lll}0 1 01 0 00 0 \mathrm{l}\end{array})$ .
$G(\Omega)$ Lie , $a(H)$ identity component . 1J
, $\Omega$ $E$ x\triangle y:=x\check y+y $\in V(x,y\in V)$
, clan $(V, \triangle)$ normal (
$V_{21}=\{0\})$ .
$W\subset \mathrm{S}\mathrm{y}\mathrm{m}(4, \mathbb{R})$




$\langle x,\xi\rangle:=\mathrm{t}\mathrm{r}(x\tilde{\xi})(x\in V, \xi\in W)$
34
$W$ $V^{*}$ .
$\Omega^{*}=\{\xi\in W;\xi\gg 0\}=\{\xi\in W;\xi_{33}>0, \xi_{33}\xi_{22}-\xi_{32}^{2}>0, \xi_{33}\xi_{11}-\xi_{31}^{2}>0\}$
. $\Omega$ \Omega *# $\text{ }([15])$ , $\Omega$
. $H$ $t\in H\subset \mathrm{G}\mathrm{L}(3, \mathbb{R})$ ( $(1.4)$ )
$t’:=(\begin{array}{llll}t_{11} 0 t_{31} 00 t_{22} 0 t_{32}0 0 t_{33} 00 0 0 t_{33}\end{array})\in \mathrm{G}\mathrm{L}(4,\mathbb{R})$
, $H$ $a^{*}$ } $a^{*}(t)\xi=a((t’)^{-1})\xi(\xi\in W)$ . \Omega *t
clan $\xi\Delta’\eta=\hat{\xi}\eta+\eta\xi\vee(\xi, \eta\in W)$ $\tilde{l.\supset}$ , normal
$\mathrm{C}_{1}=E_{33}+E_{44},$ $\mathfrak{E}_{2}=E_{22},$ $\mathfrak{E}_{3}=E_{11}$
$f_{\epsilon}\mathrm{X}$ .
$I\subset\{1, \ldots, r\}$ $E_{I}:= \sum_{:\in I}E_{*}$. $\in V$ . $E_{I}$ $(V, \Delta)$
, ([15, Chapter $2,\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}9]$ ).
$I$ $V^{I}:= \sum_{m,k\in V}^{\oplus}V_{mk}\subset V$ $(V^{I}, \Delta)$ $(V, \Delta)$
, $E_{I}$ .
$\Omega^{I}:=\{(\exp L_{x})\cdot E_{I} ; x\in V^{I}\}\subset V^{I}$ (1.5)
$\Omega$ . $P_{I}$ : V\rightarrow V\fallingdotseq $x\in V$ $x_{I}$ .
1.1 , $x=(x_{mk})$ $\in V$ $x_{I}$ $(x_{mk})_{m,k\in I}$ .
\S 2. $V$ .
$s=(s_{1}, s_{2}, \ldots, s_{r})\in \mathbb{C}^{r}$ $H$ 1 $\chi$. : $Harrow \mathbb{C}^{\mathrm{x}}$
$\chi.(\exp(\sum_{k=1}^{f}c_{k}L_{E_{k}})):=e.1\mathrm{c}_{1}+\cdots+\cdot r\mathrm{c}r$ $(c_{1}, \ldots, c_{r}\in \mathbb{R})$ (2.1)
, $H$ 1 $\chi$.
. $V$ $f$ $\chi$.
$f(t\cdot x)=\chi.(t)f(x)$ $(t\in H, x\in V)$ (2.2)
. $\Omega\subset V$ open $H$- , $\chi$. $f$
.
$f$ .
2.1. $f$ 1 $\chi$. $s_{1},$ $s_{2},$ $\ldots,$ $s_{r}$
.
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) $t= \exp(\sum_{k=1}^{r}c_{k}L_{B_{k}})\in H$ ( $t\cdot E=e^{\mathrm{c}_{1}}E_{1}+e^{\mathrm{c}_{l}}E_{2}+\cdots+e^{\mathrm{c}_{r}}E_{f}$
(2.1) (2.2) $f(e^{\mathrm{c}_{1}}E_{1}+e^{\mathrm{c}_{2}}E_{2}+\cdots+e^{\mathrm{c}_{r}}E_{f})=(e^{\mathrm{c}_{1}}).1(e^{\mathrm{c}_{2}}).2\ldots(e^{c_{r}}).rf(E)$ .
$f$ $s_{1},$ $\ldots,$
$s_{r}\in \mathbb{Z}_{\geq 0}$ .
$l=1,2,$ $\ldots,$ $r$ [
$V^{\lfloor l_{\mathrm{P}\rfloor}}’= \sum_{l\leq k\leq m\leq \mathrm{r}}\oplus V_{mk}\subset V$
H- ( $\lfloor\cdot,$ $\cdot\rfloor$ ). $x\in V^{\lfloor l,r\rfloor}$
$x=x \iota\iota E\iota+\sum_{m>l}X_{ml}+x\lfloor l+1,r\rfloor$ ( $xu\in \mathbb{R},$ $X_{ml}\in V_{ml}$ , x\lfloor +l,,\rfloor \in V $\lfloor l+1,r\rfloor$ ) ) $\ovalbox{\tt\small REJECT}\mathrm{e}$ \leq ,
$\varphi_{l}(x):=x_{ll}$ , $\Phi_{l}(x):=x_{ll}x_{\lfloor l+1_{1}r\rfloor}-(\sum_{m>l}X_{ml})\triangle(\sum_{m>l}X_{ml})/2$
$\varphi_{l}$ : $V^{\lfloor l,r\rfloor}arrow \mathbb{R}$ $\Phi_{l}$ : $V^{\lfloor l,r\rfloor}arrow V^{\lfloor l+1,r\rfloor}$ .
$V=\mathrm{S}\mathrm{y}\mathrm{m}(r,\mathbb{R})$ , Sym(r+l–l, $\mathbb{R}$) $\ni x|arrow(_{0ae}^{\mathrm{o}0})\in V$
$\mathrm{S}\mathrm{y}\mathrm{m}(r+1-l,\mathbb{R})$ $V^{\lfloor l.r\rfloor}$ ,
$\Phi_{l}$ : $V\lfloor l.7\rfloor$ $\ni$ $(\begin{array}{llll}x_{ll} x_{l+1_{\prime}l} \cdots x_{rl}x_{l+1_{\prime}l} x_{l+1_{\prime}l+1} \cdots x_{r,l+\sim}\vdots \vdots \ddots \vdots x_{rl} x_{r,l+1} \cdots x_{rr}\end{array})$









. $l=1,2,$ $\ldots,r$ $\delta^{l}:=(0, \ldots, 0,1,0.’\ldots, 0)\in \mathbb{Z}_{>0,\prime}^{r}$ .
2.2. $V^{\lfloor l,r\rfloor}(l=1, \ldots,r)$ $x$ $H$ $t$




$\varphi_{l}$ $V$ $D_{k}(k=1, \ldots,r)$
$D_{1}:=\varphi_{1}$ , $D_{k}:=\varphi_{k}0\Phi_{k-1}0\cdots 0\Phi_{1}(k=2, \ldots,r)$ (2.5)
36








23(Vinberg [15], Gindikin [3]). $k=1,$ $\ldots,r$
$\mu(k):=\{$
$(1, 0, \ldots, 0)$ $(k=1)$ ,
(k)
$(2^{k-2},2^{k-3}, \ldots, 1,1,0, \ldots, 0)$ $(k=2, \ldots,r)$ .
$D_{k}(t\cdot x):=\chi_{\mu(k)}(t)D_{k}(x)$ $(t\in H, x\in V)$
.
$\Omega^{\lfloor l,r\rfloor}\subset V^{\lfloor l,r\rfloor}$
$\Phi_{l}$ [ $\Omega^{\lfloor l+1,r\rfloor}\subset V\lfloor l+1|r\rfloor$ [ .
$\Phi_{l}^{-1}(\Omega^{\lfloor l+1,r\rfloor})=\Omega^{\lfloor l,r\rfloor}\cup(-\Omega^{\lfloor l,r\rfloor})$ $(.2.6_{-})$
$\Omega^{\lfloor l,\mathrm{p}\rfloor}=\{x\in V^{\lfloor l,r\rfloor} ; \varphi\iota(x)>0, \Phi_{l}(x)\in\Omega^{\lfloor l+1,r\rfloor}\}$ (2.7)
, (2.7) (2.5) .
24(Vinberg [15]). $D_{1},$ $\ldots,$ $D_{r}$
:
$\Omega=\{x\in V;.D_{k}(x)>0(k=1, \ldots,r)\}$ . $\cdot$ .
23 2.4 Vinberg ,
22 Piatetskii-Shapiro [13, p. 64] .




$V$ $\Delta_{k}$ $(k.=1, \ldots,r)$ :(i) $\Delta_{1}:=D_{1}$ ,
(ii) $\Delta_{1},$ $\ldots,$ $\Delta_{k-1}$ , $D_{k}$ , $\Delta_{k}$
.
$D_{k}=\Delta_{k}\cdot(\Delta_{1})^{a_{k1}}(\Delta_{2})^{a_{k2}}\cdots(\Delta_{k-1})^{a_{k,k-1}}$ $(\dot{a}_{k1}, a_{k2}, \ldots, a_{k,k-1}\in \mathbb{Z}\geq 0)$
\Delta \sim $\Delta_{1},$ $\ldots,$ $\Delta_{k-1}$ .
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2.5. (i) $\Delta_{6}(k\ovalbox{\tt\small REJECT} 1, \ldots, r)$ , 1
$\mathrm{X},(k)$
$\sigma(k)_{k}\ovalbox{\tt\small REJECT} 1$ $\sigma(k)_{m}\ovalbox{\tt\small REJECT} 0(m\ovalbox{\tt\small REJECT} k+1, \ldots,r)$ . $r$
$\sigma(k)$
(k)
$\sigma(k)=(*, \ldots, *, 1,0, \ldots, 0)$ ( $*$ ) (2.8)
.
(ii) $\Delta_{1},$ $\Delta_{2},$ $\ldots,$ $\Delta_{f}$ $H$ . $V$
$H$- $C(\Delta_{1})^{a_{1}}(\Delta_{2})^{a_{2}}\ldots(\Delta_{r})^{a_{r}}$ ( $C\in \mathbb{C},$ $a_{1},$ $\ldots$ , $\in \mathbb{Z}_{\geq 0}$ )
.
) (i) $k$ . $D_{k}$
$D_{k}=\varphi_{1}\varphi_{2}\ldots\varphi_{N}$ (2.9)
. \mbox{\boldmath $\varphi$} $(n=1, \ldots, N)$ H-
([14, Proposition $2(2)]$ ). $\varphi_{n}$ 1 \chi 1 $(s^{n}=$
$(s\mathrm{i}^{*}, \ldots, s_{r}^{n})\in \mathbb{C}’)$ . 23 (2.9) $\mu(k)=s^{1}+s^{2}+\cdots+s^{N}$ .
$m=k+1,$ $\ldots,r$ [
$0=\mu(k)_{m}=s_{m}^{1}+s_{m}^{2}+\cdots+s_{m}^{N}$
, 21 $s_{m}^{1},$ $\ldots,$ $s_{m}^{N}$ $s_{m}^{1}=s_{m}^{2}=\cdots=s_{m}^{N}=0$ . (
$1=\mu(k)_{k}=s_{k}^{1}+s_{k}^{2}+\cdots+s_{k}^{N}$
, s , .. . , $s_{k}^{N}$ \vdash 1 0 .
$s_{k}^{1}=1$ . $\tilde{\sigma}:=s^{2}+\cdots+s^{N}$ $\tilde{\sigma}_{m}=0(m\geq k)$ ,
$\sigma(i)(i=1, \ldots, k-1)$ (2.8)
$s^{2}+\cdots+s^{N}=\tilde{\sigma}=a_{k1}\sigma(1)+a_{k2}\sigma(2)+\cdots+a_{k,k-1}\sigma(k-1)$





$\Delta_{k-1}$ $a_{k1},$ $\ldots,$ $a_{k,k-1}$
. $\Delta_{k}$ $\Delta_{k}=C_{0}\varphi_{1}$ $\sigma(k)=s^{1}$ , .
(ii) $f$ $\chi$. , 2.1 (2.8) $s=a_{1}\sigma(1)+$





$\Delta_{\mathrm{P}}\#\mathrm{J}\mathrm{f}\mathrm{f}\mathrm{l}\kappa_{\backslash ^{\backslash }}f’.\backslash \hslash^{1}\backslash \supset \mathrm{t}^{-}a_{1},$
$\ldots,$ $a,$
$\mathrm{t}\mathrm{J}\mathrm{g}T^{\backslash }\backslash f\mathrm{X}\mathrm{t}\backslash$ . $\square$
\Omega * clan $(V^{*}, \triangle’)$ , $V^{*}$ H-
$\Delta_{1}^{*},$ $\Delta_{2}^{*},$
$\ldots,$
$\Delta_{r}^{*}$ . $(V^{*}, \triangle’)$ normal
$H$ 1 $\chi^{*}.(s=(s_{1}, \ldots, s_{r})\in \mathbb{C}^{r})$ ,
“ ” $t\in H$
$\chi^{*}.(t)=\chi_{-}.*(t)$ ( $s^{*}:=(s_{r},$ $\ldots,$ $s_{2},$ $s_{1})$ ) (2.10)
([7, Section 2]). 25 .
26. $\Omega^{*}$ $\Delta_{k}^{*}(k=1, \ldots, r)$ ,
(k)
$\rho(k)=(*, \ldots, *, 1,0, \ldots, 0)$
\rho (k)\in Z5
$\Delta_{k}^{*}(t\cdot\xi)=\chi_{-\rho(k)^{\mathrm{s}}}(t)\Delta_{k}^{*}(\xi)$ $(t\in H, \xi\in V^{*})$
.
2.1. 1J $V=\mathrm{S}\mathrm{y}\mathrm{m}(r, \mathbb{R})$ .
$D_{k}(x)=\{$
$\det x\lfloor 1,k\rfloor$ $(k=1,2)$ ,
$(\det x\lfloor 1,1\rfloor)^{2^{k-3}}(\det x\lfloor 1,2\rfloor)^{2^{k-4}}\ldots(\det x\lfloor 1,k-2\rfloor)\cdot(\det x\lfloor 1,k\rfloor)$ $(k=3, \ldots,r)$ .
$\Delta_{k}(x)=\det x\lfloor 1,k\rfloor$ , $\Delta_{k}$ $k$ . ,
Lie $\mathfrak{h}$ $L_{B_{k}}=E_{kk}/2$ (2.1)
$\chi.(t)=(t_{11})^{2}.1(t_{22})^{2}.2\ldots(t_{rr})^{2}.r$ $(t\in H)$
(k)
. $\Delta_{k}(a(t)x)=(t_{11})^{2}\ldots(t_{kk})^{2}\Delta_{k}(x)$ $\sigma(k)=(1, \ldots, 1,0, \ldots,0)$ .




$\rho(k)=\sigma(k)=(1, \ldots, 1,0, \ldots, 0)$ .
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2.2. 12 . $x=(x_{mk})\in V$
$D_{1}(x)=x_{11}$ , $D_{2}(x)=x_{11}x_{22}$ , D3(x)=xu(x11x22x33-x22x321-x11xI2)
$\Delta_{1}(x)=x_{11}$ , $\Delta_{2}(x)=x_{22}$ , $\Delta_{3}(x)=x_{11}x_{22}x_{33}-x_{22}x_{31}^{2}-x_{11}x_{32}^{2}=\det x$ .
21 $\chi(\cdot 1,.2,.3)(t)=(t_{11})^{2}.1(t_{22})^{2}.2(t_{33})^{2\cdot \mathrm{a}}(t\in H)$
$\sigma(1)=(1,0,0)$ , $\sigma(2)=(0,1,0)$ , $\sigma(3)=(1,1,1)$ .
$\Omega^{*}\subset W$ , $\xi\in W$
$D_{1}^{*}(\xi)=\xi_{33}$ , $D_{2}^{*}(\xi)=\xi_{33}\xi_{22}-\xi_{32}^{2}$ , $D_{3}^{*}(\xi)=(\xi_{33}\xi_{22}-\xi_{32}^{2})(\xi_{33}\xi_{11}-\xi_{31}^{2})$
$\Delta_{1}^{*}(\xi)=\xi_{33}$ , $\Delta_{2}^{*}(\xi)=\xi_{33}\xi_{22}-\xi_{32}^{2}$ , $\Delta_{3}^{*}(\xi)=\xi_{33}\xi_{11}-\xi_{31}^{2}$
,
$\rho(1)=(1,0,0)$ , $\rho(2)=(1,1,0)$ , $\rho(3)=(1,0,1)$ .
$\Omega$ $V$ $V^{*}\equiv W$
. , Gindikin [5, p. 98]
.
. $D_{r}$ $\Delta_{r}$ $D,$ $\Delta$ , $\Omega$
. $\Omega^{\mathrm{J}}\subset V^{t}$ $V^{I}$
$D^{I}$ $\Delta^{I}$ , $P_{I}$ : $Varrow V\mathrm{r}$ $V$
: $D^{I}(x):=D^{I}(x_{J}),$ $\Delta^{I}(x):=\Delta^{I}(ae_{I})$ $(x\in V)$ .
$D_{k},$ $\Delta_{k}(k=1, \ldots,r)$ $D^{\lfloor 1,k\rfloor},$ $\Delta^{\lfloor 1,k\rfloor}$ 1 .
$\Omega$ . $V=\mathrm{S}\mathrm{y}\mathrm{m}(r, \mathbb{R})$
, $\Delta^{I}(x)(x\in V)$ $\det x:(x\in V)$ .
2.7. $\Omega$ $\overline{\Omega}$
:
(i) $\Omega=\{x\in V;\Delta_{k}(x)>0 (k=1, \ldots,r)\}$ .
(ii) $\overline{\Omega}=\{x\in V;\Delta^{t}(x)\geq 0 (I\subset\lfloor 1,r\rfloor, I\neq\emptyset)\}$.
(i) 2.4 . (i) $\overline{\Omega}\subset\{x\in V;\Delta_{k}(x)\geq 0$ $(k=$
$1,$ $\ldots,r)\}$ , . $V$ 2
, $x=(_{0-1}^{\mathrm{o}\mathrm{o}})$ 1 $\Delta_{k}(x)=0(k=1,2)$ $x\not\in\overline{\Omega}$.
(ii) $\overline{\Omega}$ $\Delta_{k}$ $\text{ }2^{r}-1$
$\Delta^{I}$ .
40
23. 12 , $\Omega CV$ $\Omega" CW$
( $\Delta^{\ovalbox{\tt\small REJECT} k\rfloor}\ovalbox{\tt\small REJECT}\Delta$ , $\Delta\ovalbox{\tt\small REJECT}_{1,\ \rfloor}\ovalbox{\tt\small REJECT}\Delta$; 22 ) $\ovalbox{\tt\small REJECT}$ $xarrow V$ $\xi CW$
$\Delta^{\{2\}}(x)=x_{22}$ , $\Delta^{\{3\}}(x)=x_{33}.$ ’ $\Delta^{\{1,3\rangle}(x)=x_{11}x_{33}-x_{31}^{2}$ ,
$\Delta^{\{2,3\}}(x)=x_{22}x_{33}-x_{32}^{2}$ ,
$\Delta_{\{2\}}^{*}(\xi)=\xi_{22}$ , $\Delta_{\{3\}}^{*}(\xi)=\Delta_{\{2,3\}}^{*}(\xi)=\xi_{11}$ , $\Delta_{\{1\beta\}}^{*}(\xi)=\xi_{33}\xi_{11}-\xi_{31}^{2}$ .
\S 3. $\Omega$ Riesz .
$s\in \mathbb{C}^{r}$ $\Omega$ 1.
$\prime \mathrm{r}.(t\cdot E):=\chi.(t)$ $(t\in H)$
( . (2.8) $s=\alpha_{1}\sigma(1)+\alpha_{2}\sigma(2)+\cdots+$ $\sigma(r)$
$\alpha_{k}\in \mathbb{C}(k=1, \ldots,r)$ ,
$\prime \mathrm{r}.(x)=\Delta_{1}(x)^{\alpha_{1}}\Delta_{2}(x)^{\alpha_{2}}\ldots\Delta_{r}(x)^{\alpha_{r}}$ $(x\in\Omega)$
( $x\in\Omega$ 27(i) $\Delta_{k}(x)$
).
$p,$ $q\in \mathbb{Z}_{\geq 0}^{\mathrm{r}}$ $d \in\frac{1}{2}\mathbb{Z}_{\geq 0}^{r}$
$p_{k}:= \sum_{:<k}\dim V_{k*}.$ , $q_{k}:= \sum_{m>k}\dim V_{mk}$ ,
(3.1)
$d_{k}:=1+(p_{k}+q_{k})/2$ $(k=1, \ldots,r)$ .
, $\prime \mathrm{r}_{-d}(x)dm(x)$ ( $dm$ $V$ Lebesgue ) $\Omega$
$H$- .




$2^{-r/2} \pi^{(\dim V-r)/2}\prod_{k=1}^{r}\Gamma(s_{k}-p_{k}/2)$ (3.3)
$\Gamma$ ([3, Theorem 2.1]). (3.2) $V$
$\mathcal{R}$. $\in S’(V)$
$\langle \mathcal{R}., \varphi\rangle:=\frac{1}{\Gamma_{\Omega}(s)}\int_{\Omega}\varphi(x)’\mathrm{r}.-d(x)dm(x)$ (3.4)
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$V$ ) , $s$ $\mathbb{C}^{r}$
, $s\mathrm{C}\mathrm{C}$ $\mathcal{R}$. $\epsilon \mathrm{S}’(V)$ ([3, Theorem 3.1]).
$\langle$ $\mathcal{R}.,$ $e^{\ovalbox{\tt\small REJECT}\circ.E)}.)\ovalbox{\tt\small REJECT})$ H-
$\langle \mathcal{R}., \varphi \mathrm{o}t\rangle=\chi_{-}.(t)\langle \mathcal{R}., \varphi\rangle$ $(t\in H)$
, .
3.1(Gindikin [3]). (i) $\langle \mathcal{R}., e^{-(\cdot} ’.\rangle=\chi.(t)$ $(t\in H)$ .
(ii) $\mathcal{R}$. $*\mathcal{R}.’=\mathcal{R}.+\cdot’$ .
(iii) $h$ Dirac $\delta$ .
(3.4) , $\mathcal{R}.’+d$ $\Omega$ $\Gamma_{\Omega}(s’+d)^{-1}1.$’
. 31(ii) (3.1) (3.3) $x\in\Omega$
$\mathcal{R}$. $*1.’(x)= \frac{\Gamma_{\Omega}(s’+d)}{\Gamma_{\Omega}(s+s+d)},\prime \mathrm{r},+\cdot’(x)$
$=( \prod_{k=1}^{r}\frac{\Gamma(s_{k}’+1+q_{k}/2)}{\Gamma(s_{k}+s_{k}’+1+q_{k}/2)})1_{+}..’(x)$
(3.5)
. 31(i) , Laplace $\Omega^{*}$ H-
$\mathcal{R}$. .
.
3.2. (i) $\rho(k)\in \mathbb{Z}_{>0}^{r}(k=1,$ $\ldots$ \mapsto 26 . Riesz
$\mathcal{R}$. 1 {0} $\acute{\text{ }}$ $a_{1},$ $a_{2},$ $\ldots,$ $a_{r}$
s* $=a_{1}\rho(1)+a_{2}\rho(2)+\cdots+a_{r}\rho(r)$ .
$\mathcal{R}$. $= \Delta_{1}^{*}(\frac{\partial}{\partial ae})^{a_{1}}\Delta_{2}^{*}(\frac{\partial}{\partial ae})^{a_{2}}\ldots\Delta_{r}^{*}(\frac{\partial}{\partial ae})^{a_{r}}\delta$
.
(ii) $\phi:=(\Delta_{1}^{*})^{a_{1}}(\Delta_{2}^{*})^{a_{2}}\ldots(\Delta_{r}^{*})^{a_{r}}\in \mathcal{P}(V^{*}),$ $m:=-s^{*}\in \mathbb{Z}_{\geq 0}^{r}$
$\phi(\frac{\partial}{\partial ae})R_{m}\cdot=\delta$ .
(iii) $\sigma=(\sigma_{1}, \ldots,\sigma_{r})\in \mathbb{C}^{r}$ $x\in\Omega$
$\phi(\frac{\partial}{\partial ae})1_{\sigma+m}\cdot(oe)=(\prod_{m_{r+1-\iota>0}}\prod_{l=1}^{m_{r+1-k}}(\sigma_{k}+q_{k}/2+l))1_{\sigma}(ae)$
( $\prod$ $m_{\mathrm{r}+1-k}>0$ $k$
).
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) (i) $\rangle$ $\ovalbox{\tt\small REJECT} \mathrm{p}\mathrm{p}\mathcal{R},$ $\ovalbox{\tt\small REJECT}\{0\}$ $\mathcal{R}$, $V$”
$\phiarrow \mathcal{P}(V")$ $\mathcal{R},$ $\ovalbox{\tt\small REJECT}\phi(\ovalbox{\tt\small REJECT})\delta$ , Laplace $\langle \mathcal{R}., e(_{1}.\xi\rangle)\ovalbox{\tt\small REJECT}$
$\phi(\xi)(\xiarrow V^{*})$ . 31(i) $\phi$ H-
$\phi(t\cdot\xi)=\chi.(t)\phi(\xi)$ $(t\in H, \xi\in V^{*})$
. 25 $\phi(E^{*})=1$ $\phi=(\Delta_{1}^{*})^{a_{1}}\ldots(\Delta_{r}^{*})^{a_{r}}$
$a_{k}(k=1, \ldots,r)$ , 26 .
(ii) $\mathcal{R}$. $= \mathcal{R}_{-m^{\mathrm{r}}}=\phi(\frac{\partial}{\partial x})\delta$ 31(ii) $\phi(\frac{\partial}{\partial x})\mathcal{R}.’=\mathcal{R}.’-m*$ .
$s’=m^{*}$ , 31(iii) .




31. 1J 2.1 , $V=\mathrm{S}\mathrm{y}\mathrm{m}(r, \mathbb{R})$ .
$\prime \mathrm{r}.(x)=\Delta_{1}\{x).1^{-}.2\Delta_{2}(x).2-\cdot s\ldots\Delta_{r-1}(x).r-1^{-}.r\Delta_{r}(x).r$
. $( \frac{\partial}{\partial x})$ $(l, l)$- $(l=1, \ldots,r)$ $\frac{\partial}{\partial x_{ll}}$ $(m, l)$- $(m\neq l)$ $\frac{1}{2}\frac{\partial}{\partial x_{ll}}$
, $\Delta_{k}^{*}(\frac{\partial}{\partial x})$ $\Delta_{k}^{*}(\xi)=\det\xi\lfloor r+1-k,r\rfloor$
$\xi$ $( \frac{\partial}{\partial x})$ . $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\mathcal{R}$ . $=\{0\}$
$s\in \mathbb{Z}^{r}$ $s_{r}\leq s_{r-1}\leq\cdots\leq s_{1}\leq 0$ ,
$\mathcal{R}$. $= \Delta_{1}^{*}(\frac{\partial}{\partial x})^{-1}.\Delta_{2}^{*}(\frac{\partial}{\partial x}).1-\cdot 2\ldots\Delta:(\frac{\partial}{\partial x}).r-1-\cdot r\delta$.
(k)
$q_{k}=r-k,$ $\rho(k)=(1, \ldots, 1,0, \ldots, 0)$
$\Delta_{k}^{*}(\frac{\partial}{\partial ae})\uparrow.+\rho(k)^{*(X)=}(\prod_{*=r+k-1}^{r}.(s:+\frac{r-\cdot+2}{2}.))’\mathrm{r}.(x)$ $(x\in\Omega)$ .
( $\prime \mathrm{r}(\alpha,\ldots,\alpha)(x)=(\det x)^{\alpha}(\alpha\in \mathbb{C})$ $\Delta_{f}^{*}(\frac{\partial}{\partial x})=\det(\frac{\partial}{\partial x})$
$\det(\frac{\partial}{\partial x})[(\det x)^{\alpha+1}]=(\alpha+1)(\alpha+3/2)\ldots(\alpha+(r+1)/2)(\det x)^{\alpha}$
( $\mathrm{G}\circ \mathrm{a}$r ng[2]).
32. 12 22 . $s=(s_{1}, s_{2}, s_{3})\in \mathbb{C}^{3}$
l,(x) $=\Delta_{1}(x).1-\cdot s\Delta_{2}(x).2-\cdot \mathrm{a}\Delta_{3}(x).3$ ([5, p. 98(e)]),
$\Delta_{1}^{*}(\frac{\partial}{\partial x})=\frac{\partial}{\partial x_{33}}$ , $\Delta_{2}^{*}(\frac{\partial}{\partial x})=\frac{\partial^{2}}{u_{33}\mathrm{a}_{x_{22}}}-\frac{1}{4}\overline{\partial}x_{32}R\partial^{2}$, $\Delta_{s}^{*}(\frac{\partial}{\partial x})=\frac{\partial^{2}}{\partial ae_{33}\ _{11}}- \frac{1}{4}\partial\vec{x_{31}}-\partial^{2}$
43
. $\mathcal{R}$. $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\mathcal{R},$ $\ovalbox{\tt\small REJECT}\{0\}$ $\circ$ $s\epsilon-\mathbb{Z}\sim_{0}$
$s_{1}+s_{2}\ovalbox{\tt\small REJECT} s_{3}$ , $\mathcal{R}$. $\ovalbox{\tt\small REJECT}\Delta\ovalbox{\tt\small REJECT}(\ovalbox{\tt\small REJECT})^{-1}.\Delta\ovalbox{\tt\small REJECT}(\ovalbox{\tt\small REJECT} 73\ovalbox{\tt\small REJECT})^{-12}\Deltarightarrow(\ovalbox{\tt\small REJECT}).\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}-[]_{3}\delta$ (cf. [5,
p. 98(f) $])$ . $q’\ovalbox{\tt\small REJECT} 1_{\rangle}q_{2}\ovalbox{\tt\small REJECT} 1q_{S}\rangle$ $0\ovalbox{\tt\small REJECT}$




$\Delta_{\epsilon}^{*}(\frac{\partial}{\partial ae})’\mathrm{r}_{\mathrm{t}\cdot 2\prime 3}1+1,..+1)(x)=(s_{1}+3/2)(s_{\epsilon}+1)’\mathrm{r}_{\mathrm{t}\cdot\prime}1.2’\cdot \mathrm{a})(x)$ .
$\alpha\in \mathbb{C}$ $1(\alpha,\alpha,\alpha)(x)=(\det x)^{\alpha},$ $1(\alpha+1,\alpha,\alpha+1)(x)=x_{22}^{-1}(\det x)^{\alpha+1}$
$\Delta_{3}^{*}(\frac{\partial}{\partial\Leftrightarrow})[x_{22}^{-1}(\det x)^{\alpha+1}]=(\alpha+3/2)(\alpha+1)(\det x)^{\alpha}$.
\S 4. H- .
$I\subset\lfloor 1,r\rfloor$ $E_{I}\in V$ $H$- $O_{I}$ . $I=\lfloor 1,$ $r\rfloor$
$O_{t}=\Omega$ , Or $\Omega$
, $I=\emptyset$ $O_{I}=\{0\}$ .




$I$ . $\mathfrak{h}_{mk}:=\{L_{\mathrm{g}} ; x\in V_{mk}\}\subset \mathfrak{h}(1\leq k<$
$m\leq r)$
$\mathfrak{h}^{I}$ $:=\{L_{\mathrm{g}}\in \mathfrak{h}$ ; $x\in V^{t}\}=$ $\sum_{k\in t}\oplus \mathbb{R}L_{B_{k}}\oplus m$ $\sum^{\oplus}$ $\mathfrak{h}_{mk}$ ,
m \epsilon I, $m>k$
$\mathfrak{n}^{t}:=\{L\in \mathfrak{h}$ ; $[L_{B_{I}},$ $L]=(-1/2)L\}=$ $\sum^{\oplus}$ $\mathfrak{h}_{mk}$ ,
$m\not\in I,k\in I,m>k$
$\mathfrak{h}(O_{t})$ $:=\mathfrak{n}^{t}\oplus \mathfrak{h}^{t}$
, $\mathfrak{h}$ Lie . $H$ Lie
$H^{I},$ $N^{I},$ $H(O_{I})$ $N^{I}$ $H(O_{I})$ $H(O_{I})=$
$N^{I}\mathrm{x}H^{I}$ .
4.2. (i) $H(Ot)$ O\sim .
(ii) P $Varrow V^{I}$ $H(Ot)$ :
$P_{I}(nt\cdot x)=t\cdot Pt(x)$ $(x\in V, n\in N^{I}, t\in H^{t})$ .
44
$\Omega^{I}CV^{I}$ $E$, $H^{I}$ ((15)
, 42 $\ovalbox{\tt\small REJECT}$
43. (i) $P_{I}$ $O_{t}$ $\Omega^{t}$ .
(ii) $x\in\Omega^{I}$ $P_{I}^{-1}(x)\cap O_{I}=N^{I}\cdot x$ . $N^{I}$- $H^{I}$
.
$P_{t}$ : OI\rightarrow \Omega \fallingdotseq $O_{t}$ $H(Or)=N^{I}\mathrm{x}H^{I}$
.
41. 1J $r=2$ , $V=\mathrm{S}\mathrm{y}\mathrm{m}(2, \mathbb{R})$ .
$I=\{1\}$
$H^{I}=\{(\begin{array}{ll}t_{11} 00 1\end{array});t_{11}>0\}$ , $N^{I}=\{(\begin{array}{ll}1 0t_{21} 1\end{array});t_{21}\in \mathbb{R}\}$ ,
$\Omega^{I}=\{(_{00}^{x0});x>0\}$ , $O_{I}=\{(\begin{array}{l}xyyz\end{array});x>0, xz-y^{2}=0\}$ .
$O^{I}$ N’ $a(N^{I})(\begin{array}{l}x0\mathrm{O}0\end{array})=\{(\begin{array}{l}t_{21}xxt_{21}x(t_{21})^{2}x\end{array});t_{21}\in \mathbb{R}\}$ $(x>0)$
.
Lie $\mathfrak{n}^{I}$ $[ \mathfrak{h}, \mathfrak{h}]=\sum_{1\leq k<m\leq r}^{\oplus}\mathfrak{h}_{mk}$ , $H$ 1
$\chi$. $N^{t}$ 1 . 43 .
4.4. (i) $O_{I}$ $H$- $\phi$ $\phi(x)=\phi(xt)$ $(x\in O_{I})$
.
(ii) $\Omega^{I}$ $H^{I}$- $\psi$ $O_{t}$ $\phi$ $\phi(x):=\psi(xt)(x\in$
$O_{I})$ $\phi$ H- .
$f\in P(V)$ $O_{I}$ $H$- ,
1 $\chi$.
$f(t\cdot x)=\chi.(t)f(x)$ $(t\in H, x\in O_{I})$
, $f$ $O_{t}$ $H$- . 4.4 $O_{I}$
$H$- $\Omega^{I}$ HI-
( . $I=\{i_{1}, i_{2}, \ldots, i_{d}\}(1\leq i_{1}<i_{2}<\cdots<i_{d}\leq r)$





45. $O_{I}$ $H$- $\phi$ , $C\in \mathbb{C}$





. , $O_{I}$ 0 $\phi$
$O_{t}$ H- .
27 $\Omega$ $\overline{\Omega}$
, $O_{t}$ $D^{I}$ $\Delta^{I}$
. $I=\{i_{1},i_{2}, \ldots,i_{d}\}$ $1\leq k\leq m\leq r$ ( $k\not\in I$) (
$I^{km}:=(I\cap\{1, \ldots, k\})\cup\{k\}\cup\{m\}$ . $i\text{ }<k<i_{\alpha+1}$ $I^{kk}=$
$\{i_{1}, \ldots,i_{\alpha}, k\},$ $I^{km}=\{i_{1}, \ldots,i_{\alpha}, k,m\}$ . $I^{km}\subset\{1,2, \ldots,r\}(k\not\in$
$I,$ $m\geq k)$ $N(I)$ .
4.6. $O_{t}$ :
$O_{I}=\{x\in V;D^{I_{\Phi}}(x)>0D^{J}(x)=0$ $(J\in N(I))(\alpha=1,\ldots, d)\}$ .
$\Delta^{J}$ $O_{I}$ . $D^{J}[]\mathrm{h}$ HJ-
$\Delta^{J_{a}}(1\leq\alpha\leq\# J)$ , $N(I)$
$\mathcal{M}(I)$ :
$\{I^{kk} ; k\not\in I\}\cup\{I^{km}$ ; $k\not\in I,$ $m>k,$ $D^{I^{lm}}$ $\Delta^{I^{kk}}$ }. (4.1)
$N(I)$ $I$ , $\mathcal{M}(I)$ $\Omega$ .
4.7. $O_{I}$ $\Delta^{J}$ :
$O_{I}=\{x\in V;\Delta^{t_{\Phi}}(x)>0\Delta^{J}(x)=0$ $(J\in \mathcal{M}(I))(\alpha=1, \ldots,l)\}$ .




$\Delta^{\langle 1\rangle}$ $\Delta^{\{1,2\}}$ $O_{t}$ $H$- . , $G(\Omega)=$
$a(\mathrm{G}\mathrm{L}(4,\mathbb{R}))$ $E_{I}=E_{11}+E_{22}$ $O$ , 2
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